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(54) REVERSE OSMOSIS DEVICE 

(57)Abstract: 

PURPOSE: To provide the reverse osmosis 
device which is constituted by including plural 
modules connected in series, produces the 
permeated liquid having high purity by removing 
impurities from a raw liquid and particularly 
makes the modules usable over a long period. 
CONSTITUTION: This reverse osmosis device 
which is constituted by including the plural 
modules connected in series and produces the 
permeated liquid having high purity by removing 
the impurities from the raw liquid is so 
constituted that the respective ends of the 
modules 21 to be connected are connected by 
annular joints which are separately press-fitted 
from both ends, 




* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2;**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]In a reverse osmosis equipment which constitutes including two or more modules 
connected in series, removes an impurity from an undiluted solution, and manufactures 
permeate liquid with high purity, A reverse osmosis equipment, wherein said connection is 
performed by a circular joint (23) in which each end of said module (21) which should be 
connected was made to press fit independently from both ends. 



[Translation done,] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationJFhis invention is constituted including two or more modules 
connected in series, and relates to the reverse osmosis equipment which removes an 
impurity from an undiluted solution and manufactures permeate liquid with high purity, 
especially the reverse osmosis equipment which makes a module usable over a long period 
of time. 
[0002] 

[Description of the Prior Art] Next, the conventional reverse osmosis equipment is explained 
with reference to drawing. 2 Drawing. 2. is a typical important section sectional Side 
elevation of the conventional reverse osmosis equipment. 

[0003] While the conventional reverse osmosis equipment puts the brine seal 12 made of 
rubber on circumferential groove lla x which provided connection of the module 11 in the 

end side peripheral face of the peripheral cover 11a of the module 11 as shown in drawing 
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2Jn the shape of a headband, After combining an end for each of the catchment pipe lib 
of the module 11 which should be connected in one with the seal joint 13, each module 11 
was pressed fit in the cylindrical pressure vessel 10, and was performed. 
[0004] While the brine seal 12 compressed by this press fit presses strongly the bottom of 
circumferential groove llaj of the module 11, the inner skin of the pressure vessel 10 wili 

also be pressed strongly, and the space formed in the peripheral face of the peripheral 
cover 11a of the module 11 and the inner skin of the pressure vessel 10 will be divided. 
[0005]And if the undiluted solution 31, for example, raw water, is fed in the pressure vessel 

10 from the raw water inhalant canal 15 which penetrated the sea! end cap 14 pressed fit in 
the front end side of the pressure vessel 10 as shown in drawing 2, The raw water 31 is the 
module 11 (while passing the module 11 on the left-hand side of a drawing, and the 
module 11 (module 11 on the right-hand side of a drawing) of a tail end in this order) of 
the first rank. It will flow out of the permeated water excurrent canal 16 which was open 
for free passage in this catchment pipe lib, after penetrating the reverse osmotic 
membrane (not shown) of the module 11, becoming the permeated water 32 and flowing 
into the catchment pipe lib of this module 11. 

[0006]This permeated water excurrent canal 16 penetrates sea! end cap 14' which is 
pressed fit in the back end side of the pressure vessel 10, and made the retentate excurrent 
canal 17 penetrate, and is open for free passage in the catchment pipe lib of the module 

11 of a tail end. 

[0007]In drawing 2, 13' is the sea! end cap 14 of the catchment pipe lib of the module 11 

of the first rank, and a cap which blockades the opening which counters. 

[0008] 

[Problem(s) to be Solved by the InventionjBy the way, it fills the space 18 between the 
inner skin of the pressure vessel 10, and the peripheral face of the module 11, and turns 
into the semi- water staying 34 with few motions while the raw water 31 flows so that ** 
may also penetrate the module 11 connected in series, turns into the retentate 33 and 
flows out of the retentate excurrent canal 17, as mentioned above. 
[0009]And when there is a microorganism in the raw water 31, a microorganism will repeat 
growth actively in this semi- water staying 34, and that number will be increased. 
Therefore, when the raw water 31 which contained such semi- water staying 34 although it 
was little passes the module 11, many microorganisms will be made to adhere to the 
surface of the reverse osmotic membrane (not shown) of this module 11, and available time 
of the module 11 wili be shortened. 

[0010]This invention is made in order to solve such a problem, and the purpose is in offer 
of the reverse osmosis equipment which makes a module usable over a long period of time. 
[0011] 

[Means for Solving the Probiem]In a reverse osmosis equipment which constitutes said 
purpose including two or more modules connected in series as shown in drawing 1 , 
removes an impurity from an undiluted solution, and manufactures permeate liquid with 
high purity, It is attained by reverse osmosis equipment, wherein the aforementioned 
connection is performed by the circular joint 23 in which each end of the module 21 which 
should be connected was made to press fit independently from both ends. 
[0012] 

[FunctionjSince the reverse osmosis equipment of this invention presses fit only each end 
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of the module 21 which should be connected from the opening of the both ends of the 
circuiar joint 23 and is performing it, between the peripheral face of the module 21, and the 
inner skin of the circular joint 23, space Is hardly formed. 

[0013]Therefore, in the reverse osmosis equipment of this invention, Since it is hardly 
generated by the semi- water staying 34 by which it was generated in the conventional 
reverse osmosis equipment explained with reference to drawing 2, the coating weight of 
the microorganism to the reverse osmotic membrane (not shown) of the module 21 
decreases more nearly substantially than the coating weight of the microorganism to the 
module 11 of the conventional reverse osmosis equipment. 

[0014]This invention enables offer of the reverse osmosis equipment which enables it to 

use the module 21 over a long period of time in this way. 

[0015] 

[Example] Hereafter, the reverse osmosis equipment of one example of this invention is 
explained with reference to drawing 1 , Drawing 1 is a typical important section sectional 
side elevation of the reverse osmosis equipment of one example of this invention, 
[0016]In this specification, to a same part, an identical material, etc., it pushes in a 
complete diagram, and the same numerals are given. As shown in drawing 1, the reverse 
osmosis equipment of one example of this invention in-series connection of the module 21, 
While putting 0 ring 22 made of rubber on circumferential groove 2 lax provided in the both- 

ends side peripheral face of the peripheral cover 21a of the module 21 in the shape of a 
headband, After combining an end for each of the catchment pipe 21b of the module 21 
which should be connected in one with the seal joint 13, the end of each module 21 was 
pressed fit in the circular joint 23, and was performed. 

[00 17] And module 21 (module 21 on the left-hand side of a drawing) of the first rank The 
connection to the seal end cap 24, and module 21 (module 21 on the right-hand side of a 
drawing) of a tail end Connection to sea! end cap 24' is also performed by the above- 
mentioned point by the circular joint 23. 

[0018]Therefore, the space which makes the raw water 31 from the seal end cap 24, the 
module 21 of the first rank, and the circular joint 23 from the raw water inhalant canal 25 
which penetrated the seal end cap 24 as shown in drawjngjt, Namely, when it feeds to 
original puddle A, the raw water 31, While flowing out of the permeated water excurrent 
canal 26 which was open for free passage in this catchment pipe 21b after becoming the 
permeated water 32 which passed the reverse osmotic membrane (not shown) of the 
module 21 and in which the impurity was removed and flowing into the catchment pipe 
21b, impurity concentration serves as the high retentate 33, and will flow out of the 
retentate excurrent canal 27. 

[0019]The above-mentioned permeated water excurrent canal 26 and the retentate 
excurrent canal 27 penetrate seal end cap 24* to parallel, respectively, And the permeated 
water excurrent canal 26 is open for free passage in the catchment pipe 21b of the module 
21 of a tail end, as mentioned above, and the retentate excurrent canal 27 is opening the 
end for free passage to the space made from seal end cap 24', the module 21 of a tail end, 
and the circular joint 23, i.e., concentration puddle B. 

[0020] By the way, the space 28 made in the peripheral face of the peripheral cover 21a of 
the module 21, and the inner skin of the circular joint 23, Since it is smaller than the space 
18 made in the peripheral face of the peripheral cover 11a of the module 11 and the inner 
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skin of the pressure vessel 10 in the conventional reverse osmosis equipment explained 
with reference to drawing 2 , the semi- water staying 34 which stagnates in this space 28 
becomes a very small quantity, 

[0021 ]As a result, even if there is a microorganism in the raw water 31 even if, the coating 
weight of the microorganism to the reverse osmotic membrane (not shown) of the module 
21 of the reverse osmosis equipment of one example of this invention decreases more 
nearly substantially than the coating weight of the microorganism to the module 11 of the 
conventional reverse osmosis equipment, Use of the module 21 is attained over a long 
period of time. 

[0022]As shown in drawing 1, it is also possible to stop damage when the module 21 
connected with the series of the reverse osmosis equipment of one example of this 
invention is inserted into the pressure vessel 20 and circular joint 23 grade breaks to the 
minimum, 

[0023]In drawiQflX 13' is the seal end cap 24 of the catchment pipe 2 lb of the module 21 

of the first rank, and a cap which blockades the opening which counters. 

[0024] 

[Effect of the InventionjAs explained above, this invention enables offer of the reverse 
osmosis equipment which enables modular reinforcement. 



[Translation done,] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11**, the typical important section sectional side elevation of the reverse osmosis 
equipment of one example of this invention 

[Drawing 2]**, the typical important section sectional side elevation of the conventional 
reverse osmosis equipment 
[Description of Notations] 

10 is a pressure vessel, 

11 is a module, 

12 is a brine seal, 

13 is a seal joint, 
13' caps, 
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14 and 14' is a seal end cap, 

15 is a raw water inhalant canal, 

16 is a permeated water excurrent canal, 

17 is a retentate excurrent canal, 

18 is space, 

20 is a pressure vessel, 

21 is a module, 

22 is an 0 ring, 

A joint with circular 23, 

24 and 24' is a seal end cap, 

25 is a raw water inhalant canal, 

26 is a permeated water excurrent canal, 

27 is a retentate excurrent canal, 

28 is space, 

31 - raw water (undiluted solution) ** 

32 - permeated water (permeate liquid) ** 

33 is retentate, 

34 shows semi- water staying, respectively. 
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DRAWINGS 



(Drawrq 1] 
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[Drawing 2] 
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